
STOP 



Early Journal Content on JSTOR, Free to Anyone in the World 

This article is one of nearly 500,000 scholarly works digitized and made freely available to everyone in 
the world by JSTOR. 

Known as the Early Journal Content, this set of works include research articles, news, letters, and other 
writings published in more than 200 of the oldest leading academic journals. The works date from the 
mid-seventeenth to the early twentieth centuries. 

We encourage people to read and share the Early Journal Content openly and to tell others that this 
resource exists. People may post this content online or redistribute in any way for non-commercial 
purposes. 

Read more about Early Journal Content at http://about.jstor.org/participate-jstor/individuals/early- 
journal-content . 



JSTOR is a digital library of academic journals, books, and primary source objects. JSTOR helps people 
discover, use, and build upon a wide range of content through a powerful research and teaching 
platform, and preserves this content for future generations. JSTOR is part of ITHAKA, a not-for-profit 
organization that also includes Ithaka S+R and Portico. For more information about JSTOR, please 
contact support@jstor.org. 



210 

These last three follow at once from the fact that for the pentagon, quad- 
rilateral, and triangle, we have three, two, and one term in the expression for the 
area, while the power of jt is for the pentagon s 4 , for the quadrilateral tt 3 , for the 
triangle w 8 , in the denominator. 

139. Proposed by L. C. WALKEB, A.M., Professor of Mathematics, Colorado School of Mines. Golden, Col. 

Four points are taken at random on the surface of a given sphere ; find the average 
volume of the tetrahedron formed by the planes passing through the points taken three 
and three. 

Remark by 0. B. M. ZEBfi. A. M., Ph. 0., Professor of Chemistry and Physics, The Temple College, Philadel- 
phia, Pa. 

No. 139 is the same as No. 130 for which I have sent a solution previously. 

140. Proposed by L. C. WALKER, A.M.. Professor of Mathematics, Colorado School of Mines, Golden. Col. 

Obtain the average area of a triangle formed by a tangent to the four — cusped hypo- 
cycloid and the coordinate axes. 

Solution by 0. B. M. ZEBB, A.M., Ph. D., Professor of Chemistry and Physics, The Temple College, Philadel- 
phia, Pa. 

Let a=radius of fixed circle. Then portion of tangent intercepted by co- 
ordinate axes=a. Area of triangle =-\xy, subject to the condition x % + y 2 =a 2 . 



fa r'a 

xi/(a" — z 8 )dx/ 1 dx=%a- 
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111. Proposed by F. P. MATZ, So. D., Ph. D., Professor of Mathematios and Astronomy in Defiance College, 
Defiance, 0. 

Upon a circular table, radius r, a variable, square plate is thrown at random. What 
is the probability that the plate will lie wholly on the table? 

Solution by G. B. M. ZEBB, A. M., Ph. D., Professor of Chemistry and Physics, The Temple College, Philadel- 
phia, Pa. 

Let be the center of the given circle, radius r ; ABGI) the square, center 
H; AB=2x, OE=z, Z OAE=6. Then AE=x v /2. 

If the center of the square, JE, falls on a circle center 
and radius (r—xy/2), the square will be wholly on the table. 
If JE? falls on a circle, center and radius z, the plate will lie 
wholly on the table. «=p/[r 8 ■+2x i — 2ra|/(2)eos0]. The 
limits of x are and Jri/a; of 0, and J-— sia~ 1 (x/r)=0'. 
Let p— chance. Since the whole number of ways U can fall 
on the circle is *r 2 , we get, 




[r—x^ydx * I I z*dxi 
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MISCELLANEOUS. 

136. Proposed by W. J. QEEENSTEEET, M. A., Editor oi The Mathematical Gazette, Stroud, England. 
(1) Solve (to five places) the equations, sin(a;+iT)=10sinx, and 
acos^log sin^=p where a is small and positive, and <p=a-\-K, where k is very 
small and a is not very small ; (2) If aff=b<p where a is prime to 6, and sin«==p, 
sin(p=q, how many values of q are there for each of p t (3) if 2»=sin -1 !r, show 
there is only one positive value of x, and find it. 

Solution by 6. B. M. ZEEB, A. M., Ph.D., Professor of Chemistry and Physics, The Temple College, Philadel- 
phia, Pa. 

(1) sin(« + ^)=|v / ^ Bvaz-\-$<x>8X=10siaz. 

.-. (20— v /3)sin«=cosx, or tana?= 2Q _ 1 y^^^ 3 =.05474. .-.x=3 8'. 

cos<p log sm<p—p/a or log^imp) 008 *;^/*!. 
,\ sin 8 <j9==e 2 i ,sec */°. 

2» 4» 2 . 8» 3 

1-cos 2 ^=l+-^-sec^+^- 2 sec *tp + ^- s sec 8 <p +..... 



M 2» 8 B 8 

— a/2»=sec 3 cp +—seo i <p+^-Ysee i q>+ J i?- i se(i t <p-\- — 

By reversion of series, 

— | / JLV_a/'AV_ P P* ( a \* _2V_/^_V 
secv- ^ 2p ) t{ 4a ; 18a 81a2 \ 2p ) 2430a2 v 4 j 

The value of sec<p to five terms. Since a is small, p is still smaller. 
When any multiple of |» is substituted for <p, aoscp log sin<p is a maximum. 

(2) sin0=sin(»W!r — jr)=sin(2»»:r-f-0)=», 

sin<p=sin(»n;r — <p)— sin(2»w+ <p)—<l- 

Since a6=b<p, but one value of q satisfies one value of p; for a(nit±0)— 
b(m±<p) only when a=6 and aO=b(m±<p) never. 



